D r a f t Induction and viability of tetraploids in brook trout (Salvelinus fontinalis).
D r a f t production that may help hatcheries meet demand. We induced tetraploidy in brook trout by Introduction 37 Triploidy has been promoted as a tool to induce sterility and thereby reduce negative effects 38 of stocking of brook trout (Salvelinus fontinalis) for recreational fishing on native fish 39 populations including maintaining genetic diversity and integrity of local brook trout populations 40 (Ihssen et al. 1990; Habera and Moore 2005; Budy et al. 2012) . Maintaining small populations 41 of genetically diverse species of native fish is of increasing importance as the species adapts to D r a f t D r a f t (Misgurnus mizolepis; Nam and Kim 2001, 2004) . Tetraploid broodstocks have also been D r a f t Chemicals, Ferndale, CA) . Eggs were incubated in Heath tray incubators at both locations.
D r a f t certified by the manufacture to within 0.05 o C. The FCI value was adjusted based on thermal 116 minutes (FCI in minutes x temperature in degrees Celsius) when the temperature at which FCI 117 was determined was different from the temperature at which tetraploidy was induced. Tetraploid 118 induction in zygotes from male tetraploid x female diploid crosses was conducted at NCCCWA 119 using the same hydrostatic pressure treatment applied at 30 minutes post-fertilization. Ploidy Experimental design 151 We conducted two studies investigating the effect of applying pressure at different times 152 after insemination based on percent of FCI, on ploidy induction and survival at eyeing and 153 hatching. In Study 1 green eggs (unfertilized ova) and milt were obtained from 2-yr-old fish 154 from WVU. Three crosses, each consisting of ova from a single female and milt from a pool of 155 three males were used in the study. An aliquot of fertilized eggs from each batch were pressure 156 treated at 60, 62.5, 65, 67.5, or 70% of FCI using the FCI calculated for each batch of ova the D r a f t of three males were used in the study. Three of the crosses included ova from 2-yr-old females 161 and three from 3-yr-old females. An aliquot of fertilized eggs from each batch were pressure 162 treated at 60, 65, 67.5, 70, 72.5, or 75% of FCI using the FCI calculated for each batch of ova the 163 previous day. In both studies samples were collected for ploidy determination at approximately 164 three days after 50% of the eggs had hatched. Ten fish were analyzed individually for each 165 treatment group. Survival at eyeing and hatching were recorded for each treatment group in each 166 study. Fish were retained after both studies to follow survival of the tetraploids and obtain 167 broodstock.
168
A third study was conducted to determine the effect of incubation temperature on FCI. In minutes was compared among temperature treatments.
174
Fertility of a single tetraploid male was investigated. A single male from Study 2, pressured 175 at 72.5% of FCI, survived to two years of age. The male was small and produced little D r a f t used to make one batch of progeny on day 1 and 2, and two batches on day 5. Sperm motility 184 was estimated at greater than 80% by casual observation on each of these days. Ploidy was 185 determined in ten embryos at eyeing for each of the four batches of progeny produced. Survival 186 at eyeing was determined. Ploidy was also determined for over 40 offspring at 8 months of age 187 for each of these batches.
188
A second generation of tetraploids was produced from the zygotes obtained from tetraploid 189 x diploid crosses by applying the same hydrostatic pressure treatment to the zygotes at 30 190 minutes post-fertilization. Ploidy was determined in ten embryos at eyeing for each of the six 191 batches of progeny produced. Survival at eyeing was determined. Ploidy was also determined 192 for 11-49 offspring at 8 months of age for five of these batches.
193
Tetraploid fish from diploid parents were produced at PBFCS on several occasions that were 194 not part of experiments, and fish leftover from our various studies were reared to monitor growth 195 and survival of tetraploids, and to serve as broodstock. Since survival of tetraploids was limited, 196 the data collected were primarily observational in nature. The methods for rearing and 197 evaluating these fish were diverse and therefore we present the methods as part of presenting the 198 results of these efforts. follicle development appeared similar in all three females in our study in that they had follicles 351 of similar size both among and within females, and many follicles had reached this advanced 352 stage in each of the three females suggesting ovarian development was progressing normally.
353
Studies have shown tetraploids to have reduced reproductive potential. In rainbow trout 354 first generation male and female tetraploids have low reproductive potential (Chourrout 1984; 355 Chourrout et al. 1986; Blanc et al. 1987 Blanc et al. , 1993 Myers et al. 1986; Hershberger and Hostuttler 356 2005, 2007) . Egg quality is improved in second generation tetraploids compared with first 
